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METHOD OF MANUFACTURING A 
SEMICONDUCTOR DEVICE WITH A 

SCHOTTKY JUNCTION 

BACKGROUND OF THE INVENTION 

The invention relates to a method of manufacturing a 
semiconductor device With a rectifying Schottky junction, 
comprising a semiconductor body With a semiconductor 
substrate, by Which method a stack is formed in the semi 
conductor body of a ?rst semiconductor region of a ?rst 
conductivity type formed by means of epitaxy and a second 
semiconductor region having a small thickness and a high 
doping concentration, and by Which method a metal layer is 
provided on the semiconductor body at the area of the 
second semiconductor region so as to form the Schottky 
junction With the semiconductor body, and the thickness and 
doping concentration of the second semiconductor region 
are chosen such that the height of the Schottky barrier of the 
Schottky junction is in?uenced, While a third semiconductor 
region of a second conductivity type opposed to the ?rst is 
provided from the surface of the semiconductor body into 
the ?rst semiconductor region at at least tWo mutually 
opposed sides of the second semiconductor region. 

Such a method is used for giving a Schottky barrier, 
Wherever this is used, a current-voltage characteristic, espe 
cially in the forWard direction, Which is most suitable for the 
application. The use of a thin, strongly doped barrier layer 
renders possible a greater variation in said characteristic 
than is possible, for example, through the choice of different 
Schottky metals. 

Such a method is knoWn from US. Pat. No. 4,089,020. It 
is described therein (see FIG. 4) hoW a ?rst n-type semi 
conductor region is formed as an epitaxial layer on an n-type 
silicon semiconductor substrate. In the semiconductor 
region thus formed, a thin, strongly doped second semicon 
ductor region of p-type silicon is formed by means of 
implantation, acting as a layer Which in?uences the barrier 
for a Schottky junction to be formed. This junction is 
provided With an annular third semiconductor region Which 
embraces the second semiconductor region at at least tWo 
mutually opposed sides, entirely surrounding it in this case, 
Which third region is formed from the surface of the semi 
conductor body through the local diffusion into it of p-type 
impurities and is provided With a doping concentration and 
a geometry such that leakage currents and breakdoWn at the 
edge of the Schottky junction to be formed are limited and 
prevented, respectively, acting as a so-called guard ring. A 
metal layer of aluminum, Which forms a Schottky junction 
With the semiconductor body, is provided on the surface of 
the semiconductor body and in contact With the second 
semiconductor region. The substrate is provided With an 
ohmic contact. 

Adisadvantage of this method is that the properties of the 
devices obtained thereby, in particular the current-voltage 
characteristic, are not satisfactorily controllable and in addi 
tion not Well reproducible. The knoWn method is less 
suitable for mass manufacture on account of this. 

SUMMARY OF THE INVENTION 

It is an object of the invention to counteract said disad 
vantage and to provide a method Which yields devices With 
Well controllable and reproducible properties. 

According to the invention, a method of the kind men 
tioned in the opening paragraph is for this purpose charac 
teriZed in that the second semiconductor region is formed by 
means of loW-temperature gas phase epitaxy and is given the 
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2 
?rst or second conductivity type, in that the third semicon 
ductor region is formed by means of ion implantation, and 
in that the second semiconductor region is formed after the 
third semiconductor region has been formed. The invention 
is based on the surprising recognition that ion implantation 
is not the most suitable technique for forming the second 
semiconductor region, in particular if this region is very thin 
and strongly doped. A very loW implantation energy is 
necessary for forming this region then, for example 5 to 15 
keV. Such a loW implantation energy is dif?cult to adjust and 
to reproduce. In addition, the use of ion implantation 
requires a subsequent heat treatment for activating the 
implantated ions electrically. It is necessary for this to bring 
the semiconductor body to, for example, 900° C. during 20 
minutes. This is found to lead to an unacceptably great and 
badly controllable diffusion of the implanted ions, especially 
if a high doping concentration or a small thickness is chosen 
for the second semiconductor region, in particular When 
phosphorus ions are implanted. The invention is also based 
on the recognition that gas phase epitaxy is a more suitable 
alternative in these respects. This process can be carried out 
very Well already at, for example, 700° C., and the groWing 
time required for very thin layers—also at the comparatively 
loW groWing rates Which accompany such a loW groWing 
temperature—is still limited to, for example, one to ten 
minutes (inclusive of heating-up and cooling-doWn). The 
fact that the third semiconductor region is formed by means 
of ion implantation instead of diffusion also reduces the 
thermal treatment of the semiconductor body required for 
the formation of this region. This bene?ts the sharpness of 
the interface betWeen the epitaxial layer and the substrate. 

Since ion implantation still leads to an unacceptable 
thermal load on the second semiconductor region, as Was 
discussed above, the gas phase epitaxy for forming the 
second semiconductor region is not carried out until after the 
third semiconductor region has been formed by means of 
implantation in the method according to the invention. This 
is also surprising because in general a diffusion and an 
implantation (including annealing) are carried out after any 
gas phase epitaxy. The invention is also partly based on the 
recognition and the experimental con?rmation thereof that 
the consequence of the above, i.e. that the second semicon 
ductor region lies above the third semiconductor region, 
does not have any negative consequences for a good opera 
tion of the obtained device. This holds irrespective of the 
conductivity type of the second semiconductor region, 
Which may be equal to or opposed to that of the third 
semiconductor region. Thanks to this freedom, the barrier of 
the Schottky junction can be raised as Well as loWered, 
Which considerably Widens the range over Which the 
current-voltage characteristic can be varied. The devices 
obtained by the method according to the invention are found 
to have very Well controllable and reproducible properties. 
As a result of this, and because the method according to the 
invention is simple, the latter is eminently suitable for mass 
manufacture of in particular discrete Schottky diodes. 

In a ?rst embodiment of a method according to the 
invention, after the third semiconductor region has been 
provided in the ?rst semiconductor region, ?rst the second 
semiconductor region is provided over the entire surface of 
the semiconductor body by means of non-selective gas 
phase epitaxy, and subsequently the metal layer is provided 
by means of non-selective deposition, Whereupon the metal 
layer is removed from outside an edge Which lies Within the 
third semiconductor region, as seen in projection. Such a 
method has the important advantage that it comprises com 
paratively feW steps. The metal layer may be provided in the 
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same piece of equipment in Which the second semiconductor 
region is formed. The devices obtained by this embodiment 
of the method have excellent properties. A silicon nitride 
layer may be provided over the surface, With a contact 
opening therein above the metal layer, by means of a plasma 
deposition technique for the purpose of passivating the 
device. 

In an embodiment Which is also very favourable, after the 
formation of the ?rst and third semiconductor regions, the 
surface of the semiconductor body is provided With an 
electrically insulating layer Which is subsequently provided 
With an opening Whose edge, seen in projection, lies Within 
the third semiconductor region, after Which the second 
semiconductor region is provided in said opening by means 
of selective gas phase epitaxy, and ?nally the metal layer is 
deposited over the surface of the semiconductor body and 
removed again outside an edge Which, seen in projection, 
lies outside the second semiconductor region. Devices With 
excellent properties are obtained also by means of this 
embodiment of the method. The method is still compara 
tively simple, and the devices obtained already have a 
reasonably good passivation oWing to the electrically insu 
lating layer Which comprises, for example, silicon dioxide. 

In a preferred modi?cation of the latter embodiment, a 
?rst electrically insulating layer is provided on the surface of 
the semiconductor body after the formation of the ?rst 
semiconductor region, an opening is formed in said layer 
through Which the third semiconductor region is formed, 
then the portion of the ?rst electrically insulating layer 
situated Within the third semiconductor region is removed, 
and subsequently a second electrically insulating layer is 
provided over the surface of the semiconductor body and is 
provided With the opening in Which the second semicon 
ductor region is formed. This modi?cation is also still 
comparatively simple and combines Well With the methods 
usual in the production of especially Schottky diodes. The 
devices also have a good passivation. The ?rst and second 
electrically insulating layers preferably comprise silicon 
dioxide and silicon nitride, respectively. The former is 
preferably obtained by means of a thermal oxidation, pref 
erably at a temperature of 1100° C., and the latter is 
preferably provided by means of an LPCVD (=LoW Pressure 
Chemical Vapor Deposition) technique. 

Preferably, a thickness Which lies betWeen 5 and 50 nm is 
chosen for the thickness of the second semiconductor 
region, preferably a thickness Which is approximately 10 
nm. Preferably, a doping concentration Which lies betWeen 
1017 and 1020 at/cm3, preferably equal to approximately 1 to 
5><1018 at/cm3, is chosen for the doping concentration of the 
second semiconductor region. The above domains provide a 
sufficient freedom in practice for realiZing the desired varia 
tions in the current-voltage characteristic of the device under 
manufacture, taking into account both the n-type and the 
p-type conductivity for the second semiconductor range. 

The second region is preferably given a comparatively 
great thickness and a comparatively high doping concentra 
tion With a vieW to the accuracy and the reproducibility With 
Which this region is provided. A greater thickness implies 
that either the groWing time or the groWing temperature 
must be increased someWhat. This Would render the transi 
tion betWeen the ?rst and the second region vaguer as a 
result of diffusion, particularly When the doping concentra 
tion of the second region is comparatively high. This is 
undesirable. The groWing rate becomes higher for a given 
temperature in that a mixture of silicon and germanium is 
chosen as the material of the second region. The groWing 
time and groWing temperature can then be chosen to be as 
loW as possible. 
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Good results are obtained When the groWing temperature 

is chosen to lie betWeen 625 and 850° C. during the process 
of providing the second semiconductor region. The best 
results are obtained at approximately 700° C. The ion 
implantation by means of Which the third semiconductor 
region is formed is preferably annealed in the temperature 
range from 850 to 1000° C., and preferably betWeen 900 and 
1000° C. 

The invention also relates to a semiconductor device 
manufactured by a method according to the present inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will noW be explained With reference to 
tWo embodiments and a draWing, in Which 

FIGS. 1 to 5 diagrammatically shoW a semiconductor 
device With a Schottky junction in a cross-section taken 
perpendicular to the thickness direction in consecutive 
stages of its manufacture by means of a ?rst embodiment of 
a method according to the invention, 

FIGS. 1 to 3 and 6 to 9 diagrammatically shoW a semi 
conductor device With a Schottky junction in a cross-section 
taken perpendicular to the thickness direction in consecutive 
stages of its manufacture by a second embodiment of a 
method according to the invention, and 

FIG. 10 shoWs the forWard current-voltage characteristics 
of ?ve semiconductor devices With Schottky junctions, four 
of Which Were manufactured by a method according to the 
invention, While one serves as a reference. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The Figures are not draWn true to scale, the dimensions in 
the thickness direction being particularly exaggerated for 
greater clarity. Corresponding regions have been given the 
same reference numerals as much as possible, and regions of 
the same conductivity type have been given the same 
hatching as much as possible. 

FIGS. 1 to 5 shoW a semiconductor device With a Schot 
tky junction diagrammatically and in a cross-section per 
pendicular to the thickness direction in consecutive stages of 
its manufacture by a ?rst embodiment of a method according 
to the invention. The ?nished device (see FIG. 5) comprises 
a semiconductor body 10 With a semiconductor substrate 11 
on Which a stack is formed of a ?rst semiconductor region 
1 of a ?rst conductivity type, here the n-type, a second 
semiconductor region 2, and a metal layer 4 Which forms a 
Schottky junction With the semiconductor body 10. The 
second semiconductor region 2 has a high doping concen 
tration and a small thickness and forms a region With Which 
the barrier height of the Schottky junction can be adjusted. 
The semiconductor body 10 further comprises a third semi 
conductor region 3 of a second conductivity type opposed to 
the ?rst, i.e. the p-type in this case. The third region 3 
surrounds the second region 2 and has a doping concentra 
tion and geometry such that edge breakdoWn is avoided 
during operation of the Schottky junction. The electrical 
connections of the device, for example in the form of a Wire 
or solder connection or a conductor track, have not been 
shoWn in the draWing. 
The device is manufactured as folloWs by a ?rst embodi 

ment of a method according to the invention. Manufacture 
starts (see FIG. 1) With a substrate 11 of n-type silicon 
having a doping concentration of 1019 at/cm3 and a thick 
ness of 750 pm. On this substrate 11, a ?rst semiconductor 
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region 1 of n-type silicon is formed by means of epitaxy, 
non-selective gas phase epitaxy in this case at a temperature 
of 1050° C. The thickness of the region 1 is approximately 
8 pm and its doping concentration is 1015 at/cm3. Then (see 
FIG. 2) the surface of the semiconductor body 10 is provided 
With a masking layer 5, here a thermal oxide With a thickness 
of 650 nm, in Which an opening 8, an annular opening here, 
With an internal diameter of 122 pm and an external diameter 
of 130 pm, is made by means of photolithography and 
etching. Subsequently (see FIG. 3), according to the 
invention, the third, p-type semiconductor region 3 is 
formed through the opening 8 by means of ion implantation. 
The implantation, With boron atoms in this case, takes place 
at an energy level of 40 keV and With a ?ux of 4><1014 
at/cm2, such that the third semiconductor region is given a 
thickness of approximately 1 pm. This takes place before the 
second region 2 is formed, according to the invention. After 
the implantation, the semiconductor body 10 is annealed for 
140 minutes at a temperature of 1050° C. in an atmosphere 
comprising nitrogen. After removal of the masking layer 5 
and a usual cleaning of the semiconductor body 10, the 
second semiconductor region 2 (see FIG. 4) is formed 
according to the invention by means of loW-temperature gas 
phase epitaxy. The epitaxial groWth takes place by means of 
a gas mixture of hydrogen and monocholoro- or dichlorosi 
lane at a temperature of 700° C. The groWing rate under the 
conditions given is 6 to 7.5 nm/min, and the groWing time 
required for the thickness of 10 nm chosen here accordingly 
amounts to one to tWo minutes. The second region 2 is given 
a doping concentration of approximately 3><1018 at/cm3 in 
the groWing process. The groWing process is non-selective, 
ie the second region 2 covers the entire surface of the 
semiconductor body 10. The same is true for the metal layer 
4 Which is subsequently provided and for Which an alloy of 
titanium and tungsten is chosen comprising 10% titanium by 
Weight. The metal layer 4 is deposited in a sputtering process 
and is subsequently brought into the desired pattern by 
means of photolithography and etching. 

Finally (see FIG. 5), the loWer side of the substrate 11 is 
provided With a metal layer 7, here a mixture of gold and 
arsenic, Which forms an ohmic contact With the substrate 11. 
Only a single semiconductor device, ie a single Schottky 
junction, is shoWn in the draWing. It Will be obvious, 
hoWever, that a large number of such devices is obtained 
simultaneously and that individual devices are obtained 
from the semiconductor body 10 through separation, for 
example by means of saWing. The dimensions of a device, 
square in this case, are 0.1><0.1 mm2. The metal layer 4 is 
round With a diameter of 126 pm and a thickness of 100 nm. 

It is avoided in a method according to the invention that 
an unacceptably great, uncontrollable and badly reproduc 
ible diffusion takes place from the second semiconductor 
region 2, thanks to the use of the loW-temperature gas phase 
epitaxy for the formation of this second region 2. This is true 
in particular When a small thickness or a high doping 
concentration is chosen for the second semiconductor region 
2, or When phosphorus ions are implanted therein. The 
formation of the third semiconductor region 3 by means of 
ion implantation instead of diffusion also reduces the ther 
mal treatment of the semiconductor body 10 required for 
forming this third region. This bene?ts the sharpness of the 
interface betWeen the epitaxial layer 1 and the substrate 11. 
Since ion implantation still brings With it an unacceptable 
thermal load on the second semiconductor region 2, the gas 
phase epitaxy for forming the second semiconductor region 
2 is not carried out, according to the invention, until after the 
third semiconductor region 3 has been formed by means of 
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6 
implantation. This is an unusual sequence. HoWever, a 
consequence of the method according to the invention, ie 
that the second semiconductor region 2 is present above the 
third semiconductor region 3, is found not to detract from a 
good operation of the device obtained. This is true irrespec 
tive of the conductivity type of the second semiconductor 
region, Which is alloWed to be equal to as Well as opposed 
to that of the third semiconductor region. This freedom 
means that the barrier of the Schottky junction can be raised 
as Well as loWered, Which considerably Widens the range 
over Which the current-voltage characteristic can be varied. 

FIGS. 1 to 3 and 6 to 5 shoW a semiconductor device With 
a Schottky junction diagrammatically and in a cross-section 
perpendicular to the thickness direction in consecutive 
stages of its manufacture by a second embodiment of a 
method according to the invention. The ?nished device (see 
FIG. 9) substantially has the same construction as that of the 
?rst embodiment. The discussion thereof With reference to 
FIG. 5 may be consulted for this again. The main difference 
is that the second semiconductor region 2 does not extend 
over the entire surface of the semiconductor body 10 here 
but is present exclusively above and, seen in projection, 
Within the third semiconductor region 3. Around the second 
region 2, there is a stack comprising a ?rst insulating layer 
5 and a second insulating layer 6 Which separate the metal 
layer 4, in as far as this lies outside the third region 3, from 
the semiconductor body. 

This example of a device is manufactured as folloWs by 
a second embodiment of a method according to the inven 
tion. The ?rst steps are the same as described for the ?rst 
embodiment, to Which reference is made here, see FIGS. 1 
to 3. The inner portion of the ?rst insulating and masking 
layer 5 is noW removed by means of photolithography and 
etching (see FIG. 6). Then (see FIG. 7) a second electrically 
insulating layer comprising silicon nitride is provided, by 
means of LPCVD in this case. This layer 6 is then patterned 
by means of photolithography and etching, such that the 
surface of the semiconductor body 10 is exposed Within an 
opening 9. Subsequently (see FIG. 8), according to the 
invention, the second semiconductor region 2 is formed by 
means of loW-temperature gas phase epitaxy, selective epi 
taxy in this case. The epitaxial groWing process takes place 
under the same conditions as explained above for the ?rst 
embodiment. Under these conditions, the second region 2 is 
formed exclusively Within the opening 9 in the ?rst and 
second insulating layers 5, 6 in this embodiment because no 
groWth takes place on the second insulating layer 6 of silicon 
nitride. The metal layer 4 (see FIG. 9) is deposited and 
patterned in the same manner as described for the ?rst 
embodiment. The metal layer 4 then extends partly over the 
second insulating layer 6, so that a contact may be readily 
made thereon. The provision of the conductive layer 7 is also 
effected in a corresponding manner. The dimensions and 
compositions of the various regions are chosen to be the 
same as those of the ?rst embodiment. The thickness of the 
second insulating layer 6 is 200 nm here. Besides the 
advantages listed for the ?rst embodiment, this embodiment 
of the method has the important additional advantage that 
tWo Schottky diodes lying side by side may be fully insu 
lated from one another. This renders it easy to manufacture 
also devices Which comprise, for example, tWo or more 
Schottky diodes Within one semiconductor body. More in 
particular, this renders it possible to integrate a device 
according to the invention more easily With other 
components, for example for forming an integrated circuit. 

FIG. 10 shoWs the forWard current-voltage characteristics 
of ?ve semiconductor devices With Schottky junctions, four 
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of Which Were manufacture by a method according to the 
invention, While one served as a reference. In the latter 
device, the second semiconductor region 2 is absent, and the 
current-voltage characteristic in the forWard direction cor 
responds to curve 101. The other curves represent said 
characteristics for devices manufactured by a method 
according to the invention, in Which 10 nm Was chosen for 
the thickness of the second semiconductor region 2. The 
n-conductivity type Was chosen for the second semiconduc 
tor region 2 in the cases of curves 102 and 103, and the 
doping concentrations Were 1><1018 and 3><1018 at/cm3, 
respectively. Curves 104 and 105 relate to a second semi 
conductor region for Which the p conductivity type Was 
chosen and Where the doping concentrations Were again 
1><1018 and 3><1018 at/cm3, respectively. These characteris 
tics render it clear that devices are obtained by a method 
according to the invention Whose current-voltage character 
istics are adjustable over a Wide range in a simple manner. 
The reverse currents of the devices at 1 V are 6, 8, 40, 2, and 
06x10“6 Ain the cases corresponding to curves 101 to 105, 
respectively, rising evenly and slightly With a rise in voltage. 
The breakdoWn voltages are betWeen 50 and 60 V. The 
barrier Was loWered by 13 and 52 meV in the devices 
corresponding to curves 102 and 103, respectively, and the 
barriers Were raised by 33 and 69 meV in the devices 
corresponding to curves 104 and 105, respectively. 

The invention is not limited to the embodiments given, 
since many modi?cations and variations are possible to 
those skilled in the art Within the scope of the invention. 
Thus thicknesses, (semiconductor) materials, or composi 
tions other than those mentioned in the examples may be 
used. It is also possible to replace all conductivity types used 
simultaneously With their opposites. 

Instead of a strongly doped semiconductor substrate With 
an epitaxial layer as the ?rst region, it is also possible to use 
a Weakly doped substrate in Which the ?rst region is formed 
by diffusion. A contact diffusion is then provided for con 
tacting the loWer side before the conductive layer is pro 
vided. 

Several process steps not relevant to the invention may be 
carried out in an alternative manner; thus an oxide layer 
obtained by oxidation may alternatively be obtained through 
deposition from the gas phase or from a plasma. 

It is ?nally noted that the method is not limited to the 
manufacture of Schottky diodes, Whether or not discrete. 
Thus, for example, MESFETs (=MEtal Semiconductor Field 
Effect Transistors), again discrete or not, may be manufac 
tured. The gate in such a transistor forms a Schottky junction 
With the semiconductor body. The third region in that case 
comprises tWo sub-regions Which form the source and the 
drain, respectively, of the transistor. 
What is claimed is: 
1. A method of manufacturing a semiconductor device 

With a rectifying Schottky junction, comprising a semicon 
ductor body With a semiconductor substrate, by Which 
method a stack is formed in the semiconductor body of a ?rst 
semiconductor region of a ?rst conductivity type formed by 
means of epitaxy and a second semiconductor region having 
a small thickness and a high doping concentration, and by 
Which method a metal layer is provided on the surface of the 
semiconductor body at the area of the second semiconductor 
region so as to form the Schottky junction With the semi 
conductor body, and the thickness and doping concentration 
of the second semiconductor region are chosen such that the 
height of the Schottky barrier of the Schottky junction is 
in?uenced, While a third semiconductor region of a second 
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conductivity type opposed to the ?rst is provided from the 
surface of the semiconductor body into the ?rst semicon 
ductor region at at least tWo mutually opposed sides of the 
second semiconductor region, characteriZed in that the sec 
ond semiconductor regions is formed by means of loW 
temperature gas phase epitaxy and is given the ?rst or 
second conductivity type, in that the third semiconductor 
region is formed by means of ion implantation, and in that 
the second semiconductor region is formed after the third 
semiconductor region has been formed. 

2. A method as claimed in claim 1, characteriZed in that 
the third semiconductor region is provided so as to surround 
the second semiconductor region entirely and is provided 
With a doping concentration and a geometry Which are such 
that leakage currents and breakdoWn at the edge of the 
Schottky junction are avoided. 

3. A method as claimed in claim 1, characteriZed in that, 
after the third semiconductor region has been provided in the 
?rst semiconductor region, ?rst the second semiconductor 
region is provided over the entire surface of the semicon 
ductor body by means of non-selective gas phase epitaxy, 
and subsequently the metal layer is provided by means of 
non-selective deposition, Whereupon the metal layer is 
removed from outside an edge Which lies Within the third 
semiconductor region, as seen in projection. 

4. A method as claimed in claim 1, characteriZed in that, 
after the formation of the ?rst and third semiconductor 
regions, the surface of the semiconductor body is provided 
With an electrically insulating layer Which is provided With 
an opening Whose edge, seen in projection, lies Within the 
third semiconductor region, after Which the second semi 
conductor region is provided in said opening by means of 
selective gas phase epitaxy, and ?nally the metal layer is 
deposited over the surface of the semiconductor body and 
removed again outside an edge Which, seen in projection, 
lies outside the second semiconductor region. 

5. A method as claimed in claim 4, characteriZed in that 
a ?rst electrically insulating layer is provided on the surface 
of the semiconductor body after the formation of the ?rst 
semiconductor region, an opening is formed in said layer 
through Which the third semiconductor region is formed, 
then the portion of the ?rst electrically insulating layer 
situated Within the third semiconductor region is removed, 
and subsequently a second electrically insulating layer is 
provided over the surface of the semiconductor body and is 
provided With the opening in Which the second semicon 
ductor region is formed. 

6. A method as claimed in claim 1, characteriZed in that 
a thickness Which lies betWeen 5 and 50 nm is chosen for the 
thickness of the second semiconductor region, preferably a 
thickness Which is approximately 10 nm. 

7. A method as claimed in claim 1, characteriZed in that 
a doping concentration Which lies betWeen 1017 and 1020 
at/cm3, preferably equal to approximately 3><1018 at/cm3, is 
chosen for the doping concentration of the second semicon 
ductor region. 

8. A method as claimed in claim 1, characteriZed in that 
a temperature Which lies betWeen 625 and 850° C., and 
Which is preferably approximately 700° C., is chosen as the 
groWing temperature for the second semiconductor region. 

9. A method as claimed in claim 1, characteriZed in that 
a mixture of silicon and germanium is chosen for the 
semiconductor material of the second semiconductor region. 

10. Asemiconductor device manufactured by a method as 
claimed in claim 1. 


